
Center for

Environmental

Research at Hornsby Bend

Fluvial Process: Waterways and Hydrology

Kevin M. Anderson, Ph.D.
Austin Water ςCenter for Environmental Research



A Fluvial Journey
Fluvial - of, relating to, or living in a stream or river 

Fluvial Geomorphology - the study of how moving water shapes a landscape over time

Flowing water always wants to carry a sediment load
Sinuosity is inversely proportional to slope



Hydrology - the study of the distribution and movement of water on and below the 
9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƘǳƳŀƴ ŀŎǘƛǾƛǘȅ ƻƴ ǿŀǘŜǊ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎΦ





(1) Total Global Water (sphere over western U.S., 860 miles in diameter)
(2) Fresh liquid water in the ground, lakes, swamps, and rivers 

(sphere over Kentucky, 169.5 miles in diameter)
(3) Fresh-water lakes and rivers 

(sphere over Georgia, 34.9 miles in diameter).

(1)

(2)
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Flowing Water vs. Nonflowing Water 
Lotic vs. Lentic

Lotic

Lentic



The Geography 
of Flowing Water

Waterway
River/Stream/Creek 

- a body of water 
flowing along a  

channel

Fluvial Geomorphology

Fluvial Anatomy

A river or stream starts at the 
sourceor headwatersand flows 

along its course/channel ending in  
a confluencewith another stream 
or river (tributaries) or drains into 

a lake, sea, gulf, or ocean at its 
mouth forming a delta/estuary



Problem of Anatomy and Fluvial Language ςmouth,  head, source

άL ǘƘƛƴƪ ǘƘŀǘ ŀƴŎƛŜƴǘ ƳƛǎƴƻƳŜǊ ΨƳƻǳǘƘΣΩ ǿƘƛŎƘ ǿŜ ǳǎŜ ǘƻ ŘŜǎƛƎƴŀǘŜ ǘƘŜ ǇƭŀŎŜ ǿƘŜǊŜ ŀ 
river empties, has done the cause of conservation incalculable harm.  

Our river imagery is muddied at its source.  

We speak of the head of a river, but there is no mouth in the head.  

That orifice in our curious anatomy is at the other end.  We speak of the source of a 
ǊƛǾŜǊΣ ōǳǘ ŀ ǊƛǾŜǊ Ƙŀǎ ŀ ǘƘƻǳǎŀƴŘ ǎƻǳǊŎŜǎΦέ  

Bedichek (left) with Frank Dobie at Barton Springs



Problem of Anatomy and Fluvial Language ςmouth,  head, source

ά¢ƘŜǊŜ ƛǎ ƴƻ ōŜǘǘŜǊ ǇƭŀŎŜ ǘƘŀƴ ŀǘ ǘƘŜ ǎƻ-ŎŀƭƭŜŘ ΨƳƻǳǘƘΩ ƻŦ ŀ ŘƛǎŜŀǎŜŘ ǊƛǾŜǊ ǘƻ ŘƛŀƎƴƻǎŜ 
its ailment, for there we find out what it is being fed, whether it is digesting what it is 
taking in, the condition of its circulatory system, and whether or not its eliminations 
are normal.  

By the same token, there is generally no worse place to begin the treatment of the 
ŘƛǎŜŀǎŜ ŀŦǘŜǊ ƛǘǎ ƴŀǘǳǊŜ ƛǎ ŘƛǎŎƻǾŜǊŜŘΦέ 

Bedichek (left) with Walter Prescott Webb and Dobie



Fluvial Language

Watersheds vs. 
Drainage Basin/ 
Catchment Area

A watershed(US 
usage) or drainage 
basin/catchment area 
(British usage) is an 
area of land which is 
drained by a river and 
its tributaries.  

In British usage, a 
watershed is the 
boundaryseparating 
one drainage basin 
from another. It 
usually follows the 
ridge or crest of a hill 
or mountain. 



River Network ςThe Strahler Stream Order

Strahler number or HortonςStrahler number 

ωa mathematical tree with a numerical measure of its branching complexity

ωThese numbers were first developed in hydrology by Robert E. Horton (1945) and 
Arthur Newell Strahler (1952, 1957) 

ωThey are referred to as the Strahler stream order and are used to define stream size 
based on a hierarchy of tributaries. 



Fluvial Landscapes - Drainage Patterns



William Morris Davis (1850 - 1934) - American geographer, geologist, geomorphologist, 
and meteorologist, often called the "father of American geography".

Flowing Water and Erosion ςEarth Writing 

The Geographical Cycle ςErosion Cycle

His most influential scientific contribution was 
ǘƘŜ άƎŜƻƎǊŀǇƘƛŎŀƭ ŎȅŎƭŜέ ƻǊ ǘƘŜ ŎȅŎƭŜ ƻŦ 
erosion, first defined around 1884, which was 
a model of how rivers create landforms. 

Flowing water always wants to carry a 
sediment load



Waterways: The Life of a River ςDavis and the Metaphorical Landscape

[ǳƴŀ [ŜƻǇƻƭŘΣ ά! wŜǾŜǊŜƴŎŜ ŦƻǊ wƛǾŜǊǎέ 

5ŀǾƛǎ άǾƛŜǿŜŘ ǘƘŜ ǊƛǾŜǊ ǎȅǎǘŜƳ ŀǎ ƘŀǾƛƴƎ ŀ ƭƛŦŜ ƻŦ ƛǘǎ ƻǿƴ-

ω Its youthful headwatersare steep and rugged. It rushes toward the sea, eroding bed 
and bank on its way.

ω In its central part, it is mature, winding sedately through wide valleys adjusted to its 
duty of transporting water and sediment. 

ωNear its mouth it has reached, in its old age, a nearly level plain through which it 
wanders in a somewhat aimless course toward final extinctionas it joins the ocean 
ǘƘŀǘ ƘŀŘ ǇǊƻǾƛŘŜŘ ǘƘŜ ǎǳǎǘŀƛƴƛƴƎ ǿŀǘŜǊǎ ǘƘǊƻǳƎƘ ƛǘǎ ǿƘƻƭŜ ƭƛŦŜ ǎǇŀƴΦέ 



The Dean of American Fluvial Geomorphology - Luna Leopold 
(October 8, 1915 ς2006) 

ωHe was a leading U.S. geomorphologist and hydrologist
ωSon of Aldo Leopold 
ωUSGS 1950-72, UC Berkeley 1972-86

A View of the River(1994, reprinted 2006). 
Water, Rivers and Creeks(1997). 
Fluvial Processes in Geomorphology(1964).
Round River: From the Journals of Aldo Leopold(1972) Editor.  

The Virtual Luna Leopold Project http://eps.berkeley.edu/people/lunaleopold/



Fluvial Geomorphology 
the study of how moving water shapes a 

landscape over time

Flowing water always wants to 
carry a sediment load

Sinuosity is inversely proportional 
to slope


